Mitotic chromosome numbers are reported for 31 populations representing 28 taxa of Helichrysum. Twelve are new and eight others provide confirmation of a unique previous reference. A new chromosome number, 2n = 42, is reported for H. odoratissimum. Polyploidy is confirmed as the most significant evolutionary trend in chromosome number within the genus. Chromosome data agree with trends observed in phylogenetic studies: a South African and diploid origin of the genus, followed by a radiation and diversification in southern Africa and several migrations towards the north of the African continent, the Mediterranean basin and Asia. Expansion and diversification of the genus have been accompanied by several genome duplications which have led to the acquisition of the tetraploid, hexaploid and octoploid levels, all in several independent events. Both autopolyploidy and allopolyploidy are suggested as probable speciation agents within the genus.
INTRODUCTION
Polyploidy is currently considered a prominent force in plant evolution and represents the most common mode of sympatric speciation in plants (Wendel & Doyle, 2005 and references cited therein). Polyploids, moreover, may have superior levels of adaptability and higher probabilities of survival (Levin, 1983; Thompson & Lumaret, 1992; Soltis & Soltis, 2000) . Chromosome data currently available show polyploidy to be the most significant evolutionary trend in chromosome number within Helichrysum Mill. (Asteraceae, Gnaphalieae).
The genus Helichrysum comprises c. 500 (Hilliard, 1983) to c. 600 (Anderberg, 1991; Bayer et al., 2007) species, mainly distributed in the African continent and Madagascar, but with c. 45 in the Mediterranean basin, Macaronesia, Asia and India. It includes annual plants to trees, although most of the species are subshrubs or shrubs and they are characterized by the papery involucral bracts that can be white, cream, yellow, orange, pink, red or brown, or a combination of several of these colours.
Regarding infrageneric classification of the genus, the only exhaustive work of the entire genus that exists is that of De Candolle (1838). However, his classification is very incomplete and does not always reflect natural phylogenetic relationships within species, making this classification unreliable. The main recent treatments are those of floristic works and therefore only partial. Regarding the African species, Hilliard (1983) classified the 245 South African species in 30 informal groups. Beentje (2002) , in his proposal for the 46 species from eastern tropical Africa (Tanzania, Uganda and Kenya), did not propose any infrageneric classification. Hilliard's and Bentje's classifications partially overlap because some species are widely distributed in Africa and occur both in tropical and southern Africa. Species from the Mediterranean area and Asia are currently being studied (Galbany-Casals, Sáez & Benedí, 2006) . In a molecular phylogenetic analysis of the genus, they constituted a monophyletic group derived from African ancestors, although the sister species or direct African ancestor of this Mediterranean-Asian group remains unknown and is probably extinct (Galbany-Casals et al., 2004) . This monophyletic group includes three sections: section Helichrysum, section Virginea (DC.) Gren. & Godr. and section Stoechadina (DC.) Gren. & Godr., which do not overlap with Hilliard's (1983) or Beentje's (2002) groups, as the species included in the Mediterranean and Asian sections do not grow in sub-Saharan Africa.
The most commonly found chromosome number is 2n = 28, mainly in Mediterranean, Macaronesian and Asian species, but also in some African species. Some records of 2n = 14 for African species and of 2n = 56 for some eastern Mediterranean and western Asian species are also known. To our knowledge, only one record of 2n = 42 is known (Febles, 1989) . All these data indicate a basic number of x = 7 for the genus, as Namur & Verlaque (1976) suggested, with diploid, tetraploid, hexaploid and octoploid levels occuring. Namur & Verlaque (1976) proposed that the Mediterranean and Asian Helichrysum species, with 2n = 28 and 2n = 56, were derived from South African species, mainly with 2n = 14, through polyploidization events. A phylogenetic tree based on nuclear DNA sequences mostly agreed with their suggestions: a South African origin of the genus was confirmed, followed by an expansion and diversification in southern Africa and several migrations towards the north through the African continent and the Mediterranean area and finally Asia (Galbany-Casals et al., 2004) . In relation to the diversification of the genus, Galbany-Casals et al. (2004) hypothesized that it was probable that several independent chromosome number duplications could have taken place, leading to the acquisition of the tetraploid level several times and the subsequent octoploid level through several independent duplications from tetraploid species.
Recently, M. Galbany-Casals, J. Molero & A. Susanna (unpubl. data) found two new basic numbers within the genus, x = 4 and x = 5, represented by several species from South Africa with 2n = 8 (H. litorale H.Bol., H. zwartbergense H.Bol. and H. spiralepis Hilliard & B.L.Burtt) and 2n = 10 (H. indicum (L.) Grierson), respectively. These two numbers are suggested to have originated from at least two independent descending dysploidy events, derived from species with 2n = 14, which would add a different evolutionary trend in the genus to that of polyploidy (M. Galbany-Casals, J. Molero & A. Susanna, unpubl. data) .
Nevertheless, Helichrysum species, particularly the African species, are poorly known in terms of karyology, and few chromosome counts exist. Our aims in this paper are to contribute to the general knowledge of chromosome numbers in Helichrysum, to confirm chromosome number evolutionary trends within the genus and to provide some hypotheses on speciation mechanisms within the genus.
MATERIAL AND METHODS
Chromosome counts were made on somatic metaphases using standard squash techniques. Seeds collected in the wild were used. Root-tip meristems were obtained by germinating seeds on wet filter paper in Petri dishes at approximately 20°C. Samples were pretreated with 0.05% colchicine for 2 h 15 min at room temperature. The material was fixed in 3 : 1 v/v absolute ethanol : glacial acetic acid for a minimum of 24 h at 4°C. Meristems were hydrolysed in 5 M hydrogen chloride (HCl) for 50 min at room temperature. They were then stained in 2% acetic orcein for a minimum of 3 h at 4°C. Squashes were made in 45% acetic acid. Preparations were made permanent by freezing with carbon dioxide (CO 2), ethanol dehydration and mounting in Canada balsam. Photographs were taken through a Zeiss Standard microscope with an Olympus C3030 camera.
RESULTS AND DISCUSSION
The species for which chromosome numbers were obtained are presented alphabetically below. For each species, the distribution area and the infrageneric group in which they are classified are indicated. Because of the lack of a comprehensive global infrageneric classification of the genus, we follow Hilliard's (1983) treatment for the species from southern African, and for the Mediterranean and Asian species, the classification in Galbany-Casals et al. (2006) is followed. For the species from tropical Africa, no group is indicated as Beentje (2002) in his treatment for east tropical Africa (Tanzania, Uganda and Kenya) did not suggest any infrageneric classification. Results are also shown in Table 1 , where species are presented according to the infrageneric group to which they belong.
South Africa: Eastern Cape province, Hogsback, The Edge, 32°36,107′S, 26°55,006′E, 1274 m, Romo 14470, Galbany, Arrabal & Koekemoer, 3.ii.2007 (BC 867697) . 2n = 14 ( Fig. 1) . This is the first chromosome count for this species. This species is endemic to southern Africa and was classified in group 24 by Hilliard (1983) , among other species, with H. mixtum (O.Kuntze) Moeser and H. cephaloideum DC., that have the same chromosome number (see below), but also with H. opacum Klatt, with 2n = 28 (see below). (Hilliard, 1983) 11 Diploid 2n = 14 H. splendidum (Thunb.) Less.
Group 23 (Hilliard, 1983) 20 Tetraploid 2n = 28 H. nudifolium (L.) Less.
Group 24 (Hilliard, 1983) . 3) . This is the first report for this species. This species is endemic to southern Africa and was classified in group 12 by Hilliard (1983) . This is also the first report for a species belonging to this group.
HELICHRYSUM CEPHALOIDEUM DC.
South Africa: Mpumalanga province, Lydenburg district, Crash Site, the top, 25°10,638′S, 30°36,135′E, 2140 m, Romo 14594, Galbany, Arrabal, Unarine, Koekemoer & Burrows, 16.ii.2007 . 2n = 14 (Fig. 4) . This is the first chromosome count for this species. It is endemic to southern Africa and reaches Zimbabwe to the north. It was classified in group 24 by Hilliard (1983) , with H. mixtum and H. appendiculatum, that have the same chromosome number, but also with H. opacum, that has 2n = 28 (see below). This species is endemic to some mountains in Kenya and Tanzania. Our result agrees with the only previ-ous count for this species reported by Hedberg & Hedberg (1977) , also on material from Kenya. Galbany & Sáez s. n., 22.vi.2001 (BCN 6117) . 2n = 28 (Fig. 5 ).
This species is endemic to the Balearic islands, Majorca and Minorca, and belongs to section Stoechadina (DC.) Gren. & Godr. Our count agrees with several previous reports for this species: Guinochet & Lefranc (1972) Cardona (1976) Castro & Rosselló (2007) .
South Africa: Western Cape province, between Oudtshoorn and Prince Albert, southern slopes of Swartberg Pass, 33°21,727′S, 22°04,611′E, 1155 m, Romo 14512, Galbany, Arrabal & Koekemoer, 6.ii.2007 (BC 867733) . 2n = 14 ( Fig. 6 ). This is the first chromosome count for this species. It is endemic to southern Africa and was classified in group 8 by Hilliard (1983) . As far as we know, there are no other records for any species of this group. There exist two previous counts as H. cymosum: one for material from Cameroon (Morton, 1993) and one for H. cymosum subsp. fruticosum Hedberg on material from Kenya by Hedberg & Hedberg (1977 Galbany, Arrabal & Koekemoer, 3.ii.2007 (BC 867692) . 2n = 14 (Fig. 7) .
This species is widely distributed in the African continent as a native, and it is also found in Madeira, Spain and Portugal, where it is naturalized. Hilliard (1983) classified it in group 30. Our count is the first one from South African material and it agrees with those by Fernandes & Queirós (1971) for material Fig. 1. Helichrysum appendiculatum, 2n = 14. Fig. 2 . H. arenarium subsp. arenarium, 2n = 28. Fig. 3 . H. asperum var. asperum, 2n = 14. Fig. 4. H. cephaloideum, 2n = 14. Fig. 5 . H. crassifolium, 2n = 28. Fig. 6 . H. cymosum subsp. cymosum, 2n = 14. Fig. 7 . H. foetidum, 2n = 14. Fig. 8 . H. italicum subsp. microphyllum, 2n = 28. Fig. 9 . H. kilimanjari, 2n = 14. Fig. 10 . H. litorale, 2n = 8. Fig. 11 . H. mariepscopicum, 2n = 14. Fig. 12 . H. mixtum, 2n = 14. Scale bar, 10 mm. ᭣ from Portugal and Dalgaard (1986) for material from Madeira. Mejías & Luque (1987) reported n = 7 for material from Spain, Hedberg & Hedberg (1977) and Morton (1993) reported 2n = 28 for material from Cameroon.
HELICHRYSUM GRAVEOLENS (M.BIEB.) SWEET Armenia: Kotayk province, Kotayk district, Gegham range, mountain slope ESE of Sevaberd, 40°16′06′N, 44°50′30′E, 2617 m, alpine meadows with rocks, Vitek 05-2092 , Oganesyan & Ter-Voskanyan, 29.viii.2005 ). 2n = 28.
This species is distributed in Armenia, Iran, Iraq, Turkey and Ukraine and belongs to section Helichrysum. This is the second report for this species and agrees with that of Namur & Verlaque (1976) for material from Turkey. Galbany & Sáez s. n., 29.vi.2002 (BC) . 2n = 28 (Fig. 8) .
Spain: Mallorca, Coma des Nevaders, c. Coll d'Es Telègraf, L. Sáez 5739, viii.2001 (BCN 20710) . 2n = 28.
This subspecies is found on several Mediterranean islands: Majorca, Sardinia, Corsica, Crete and Cyprus (Galbany-Casals et al., 2006) and belongs to section Stoechadina. We obtained the same chromosome number on material from Majorca and from Sardinia and our results agree with previous reports for material from Corsica (Contandriopoulos, 1962) and Sardinia (D'Amato, 1971 (Fig. 9 ). This is the first chromosome count for this tropical African species.
HELICHRYSUM LITORALE H.BOL.
South Africa: Western Cape province, Cape of Good Hope Nature Reserve, beach next to Cape of Good Hope, 34°21,407′S; 18°28,438′E, 3 m, on sandy soils near the beach, 7.ii.2007, Romo 14531, Galbany, Arrabal & Koekemoer (BC 867747). 2n = 8 (Fig. 10) .
This species is endemic to South Africa and was classified in group 14 by Hilliard (1983) . This is the first report for this species and represents a new base number for the genus, x = 4. M. Galbany-Casals, J. Molero & A. Susanna (unpubl. data) also provided the same chromosome number for a different population and for two other species of the same group, H. zwartbergense and H. spiralepis. This population shows a satellite in one pair of chromosomes.
HELICHRYSUM MARIEPSCOPICUM HILLIARD
South Africa: Mpumalanga province, Lydenburg district, Crash Site, the top, 25°10,638′S, 30°36,135′E, 2140 m, Romo 14592, Galbany, Arrabal, Unarine, Koekemoer & Burrows, 16.ii.2007 (BC 867795) . 2n = 14 (Fig. 11) . This is the first chromosome count for this species. It is a narrow endemic to north eastern South Africa and belongs to group 29 (Hilliard, 1983) . The only other studied species from the same group is H. reflexum, which has the same chromosome number (see below).
HELICHRYSUM MIXTUM (O.KUNTZE) MOESER
South Africa: Eastern Cape province, Hogsback, The Edge, 32°36,107′S, 26°55,006′E, 1274 m, Romo 14473, Galbany, Arrabal & Koekemoer, 3.ii.2007 (BC 867700) . 2n = 14 (Fig. 12) .
Our report is the second one for this species. It belongs to group 24 (Hilliard, 1983) . Turner & Lewis (1965) 
HELICHRYSUM NUDIFOLIUM (L.) LESS.
South Africa: Free State province, between Reitz and Bethlehem, 80 km from Reitz, 27°54,313′S, 28°23, 764′E, 1643 , Romo 14332, Galbany, Arrabal & Koekemoer, 30.i.2007 . 2n = 28 (Fig. 13 ).
᭤ Figures 13-24 . Mitotic metaphases. Fig. 13 . Helichrysum nudifolium, 2n = 28. Fig. 14. H. odoratissimum, 2n = 42. Fig. 15. H. opacum, 2n = 28. Fig. 16. H. pamphylicum, 2n = 28. Fig. 17. H. patulum, 2n = 14. Fig. 18. H. plicatum, 2n = 56.  Fig. 19. H. reflexum, 2n = 14. Fig. 20. H. retortum, 2n = 14. Fig. 21. H. rugulosum, 2n = 14. Fig. 22. H. serotinum subsp. serotinum, 2n = 28. Fig. 23. H. splendidum, 2n = 14. Fig. 24. H. stoechas, This is the first report for this species. It has a wide distribution in the African continent and was placed in group 23 by Hilliard (1983) . However, in a molecular phylogenetic analysis, this species appears to be related to H. opacum, from group 24, which is also tetraploid (M. Unwin, M. Galbany-Casals, & R. Bayer, unpubl. data) .
HELICHRYSUM ODORATISSIMUM (L.) SWEET South Africa: Western Cape province, between Oudtshoorn and Prince Albert, southern slopes of Swartberg Pass, 33°21,502′S, 22°03,235′E, 1422 m, Romo 14515, Galbany, Arrabal & Koekemoer, 6.ii.2007 . 2n = 42 (Fig. 14) .
Our count represents a new chromosome number for this species, which belongs to group 4 (Hilliard, 1983) . It is a variable species and is widely distributed in southern and tropical Africa, reaching Kenya and Uganda to the north. Nordenstam (1969) reported 2n = 14 for South African material and Hedberg & Hedberg (1977) reported 2n c. 14 for material from Tanzania, whereas Morton (1993) reported 2n = 28 for material from Cameroon. Our result adds the hexaploid level to the diploid and tetraploid levels already found in this species. According to our data, the only previous report of 2n = 42 within the genus is the one of Febles (1989) Romo 14593, Galbany, Arrabal, Unarine, Koekemoer & Burrows, 16.ii.2007 (BC 867796) . 2n = 28 (Fig. 15 ). This is the first chromosome count for this species, which was classified in group 24 and is endemic to southern Africa. This is one of the few tetraploid African species. It appears to be related to another tetraploid, H. nudifolium (M. Unwin, M. Galbany-Casals, & R. Bayer, unpubl. data Susanna 2268 et al., 31.vii.2002 . 2n = 28 (Fig. 16) . This is the second chromosome count for this species. Namur & Verlaque (1976) reported the same chromosome number for this species endemic to SW Turkey from section Helichrysum. HELICHRYSUM PATULUM (L.) D.DON Republic of South Africa: Western Cape province, Wolfgat Nature Reserve, near Muizenberg, 34°04,338′S, 18°38,771′E, 42 m, Romo 14527, Galbany, Arrabal & Koekemoer, 7.ii.2007 (BC 867745) . 2n = 14 (Fig. 17) . This is the first report for this species. It is endemic to the S and SW Cape in South Africa and belongs to group 18 (Hilliard, 1983) . Galbany & Sáez s. n., 21.vi.2001 (BCN 20723) . 2n = 28.
This species is found in North Africa, the S of the Iberian Peninsula and the islands Majorca, Ibiza, Sardinia, Sicily, Malta and Gozo. It is classified in section Stoechadina. It is named H. rupestre DC. in several treatments (e.g. Galbany-Casals et al., 2006) , although the correct name is H. pendulum (Aghababyan et al., 2007) . Our result for material from Majorca agrees with previous chromosome counts for this species for material from Sicily and Marettimo (D'Amato, 1971; sub. H. rupestre var. stramineum (Guss.) Fiori and sub. H. rupestre var. pendulum (C.Presl) Fiori, respectively); and from Majorca (Cardona, 1976; sub. H. fontanesii Cambess.) .
HELICHRYSUM PLICATUM DC.
Turkey: Karaman, Taşkale near Karaman, Oudan mount., 37°09′N, 33°37′E, 1300 m, Susanna 2290 et al., 31.vii.2002 . 2n = 56 (Fig. 18) .
This species is distributed in the E Mediterranean region and W Asia and belongs to section Helichrysum. This is the second chromosome count for this species and agrees with that of Namur & Verlaque (1976) on material from Turkey and Greece. These authors also reported the occasional presence of two B chromosomes.
South Africa: hills close to Barberton, Mpumalanga (Silverhill Seeds) (BCN 8217). 2n = 14 (Fig. 19) . This is the first chromosome count for this species. It is a narrow endemic to NE South Africa and belongs to group 29 (Hilliard, 1983) .
South Africa: Struisbaai, SW Cape coast (Silverhill Seeds) (BCN 6112). 2n = 14 (Fig. 20) . This is the first chromosome count for this species. It is endemic to the SW Cape region in South Africa and belongs to group 26 (Hilliard, 1983) . It is also the first report for any species of the group.
HELICHRYSUM RUGULOSUM LESS.
South Africa: Mpumalanga province, between Middelburg and Stoffberg, 7 km to Stoffberg, 25°27,540′S, 29°48,601′E, 1797 m, Romo 14565, Galbany, Arrabal & Koekemoer, 15.ii.2007 . 2n = 14 (Fig. 21) . This is the first chromosome count for this species. It is endemic to southern Africa and Hilliard (1983) classified it in group 9. The only other studied species in this group is H. rosum (Berg.) Less., a tetraploid (Nordenstam, 1982) . Although the two species have different ploidies, they appear to be closely related in phylogenetic analyses (M. Unwin, M. Galbany-Casals, & R. Bayer, unpubl. data) .
HELICHRYSUM SEROTINUM (DC.) BOISS.
SUBSP. SEROTINUM
Spain: Barcelona: Castellolí, Quadrada s. n., 28.vii.2001 (BC) . 2n = 28 (Fig. 22 ).
This taxon is endemic to the W Mediterranean region and belongs to section Stoechadina. Lorenzo-Andreu & García Sanz (1950) also reported 2n = 28. From the distribution and the ecology of the specimens cited, we believe that reports by Mesquita Rodrigues (1953) and by Fernandes & Queirós (1971) 
HELICHRYSUM SPLENDIDUM (THUNB.) LESS.
South Africa: Eastern Cape province, between Rhodes and Naudesnek, 30°44,957′S, 28°06,864′E, 2432 m, Romo 14412, Galbany, Arrabal & Koekemoer, 2.ii.2007 . 2n = 14 (Fig. 23) . This is the first report for this species. It belongs to group 22 (Hilliard, 1983) and is distributed in tropical and southern Africa. Galbany & Sáez s. n., 22.vi.2001 (BCN 20986) . 2n = 28 (Fig. 24) . Spain: Mallorca, Badia de Palma, platja entre Coll d'en Rebassa i s'Arenal, M. Galbany & L. Sáez s. n., 19.vi.2001 (BCN 20989) . 2n = 28. Spain: prov. Barcelona, Alella, Galbany s. n., vi.2001 (BC) . 2n = 28.
We obtained the same chromosome number for three different populations of this widespread Mediterranean species from section Stoechadina. There are numerous previously published counts for H. stoechas, all of them coincident: D'Amato (1971), Fernandes & Queirós (1971) , Brullo, Pavone & Terrasi (1978) , van Loon & Jong (1978) , Löve & Löve (1982) , Amore, Bedini & Garbari (1999) , among others. Namur & Verlaque (1976) found four B chromosomes in material from Crete.
EVOLUTIONARY PATTERNS IN HELICHRYSUM
Our results give additional support to polyploidy as the main evolutionary trend in chromosome number in Helichrysum, as commented in the Introduction. Dysploidy is also present, but it is not so common. As dysploidy in Helichrysum is the main objective of a different work (M. Galbany-Casals, J. Molero & A. Susanna, unpubl. data), here the discussion will focus on polyploidy. The most common basic number is x = 7 and four different ploidy levels have been found: most of the African species are diploids, with 2n = 14. No diploids are known in species native to the Mediterranean area, Macaronesia or Asia, which are mainly tetraploids, with 2n = 28. Few African species have 2n = 28; we found only some counts for H. rosum (Nordenstam, 1982) , H. foetidum, H. odoratissimum and H. opacum (see above for references of the last three). Only three Mediterranean or western Asian species are known to be octoploids: H. pallasii Ledeb. (Namur & Verlaque, 1976; sub. H. chionophilum Boiss. & Bal.) , H. oligocephalum DC. (Lessani & Chariat-Panahi, 1979; Chariat-Panahi, Lessani & Cartier, 1982; sub. H. armenium DC.) and H. plicatum (see above). There is also one count of H. orientale Gaertn. of 2n = 56 (Namur & Verlaque, 1976) but we think that this specimen probably belongs to H. pallasii or H. plicatum, as it was collected in Antalya (Turkey) and H. orientale does not grow in this area. Finally, the hexaploid level, 2n = 42, is rarely found (only twice) and we interpret it as an odd number that may appear erratically, probably both in crosses within a species or in crosses between two different species.
Chromosome data agree with the trends observed in a phylogenetic analysis based on internal transcribed spacer (ITS) sequences (Galbany-Casals et al., 2004) : a South African origin of the genus is supported because the first branching species, H. retortum, is endemic to South Africa and is diploid. Several independent chromosome number duplications from 2n = 14 to 2n = 28 appear to have taken place in Africa, as African species with 2n = 28 are placed in different clades in an unpublished molecular phylogenetic analysis (M. Unwin, M. Galbany-Casals, & R. Bayer, unpubl. data) , such as H. rosum, H. nudifolium and H. foetidum. None of these species appears as sister of the Mediterranean and Asian tetraploids, indicating that the origin of the Mediterranean-Asian group may represent an independent evolutionary line through polyploidy. Within the Mediterranean-Macaronesian-Asian group, all species have at least 2n = 28 and the few species with 2n = 56 do not appear in the same clade, indicating that the octoploid level may have also arisen POLYPLOIDY AND CHROMOSOME COUNTS IN HELICHRYSUM 519 more than once within the genus (Galbany-Casals et al., 2004) .
The diploid level is found in the early branches of the phylogenetic tree as the most common number in African species and indeed in the genus, whereas tetraploids and especially octoploids appear in the more derived groups within the genus. All these data confirm polyploidy as the most significant evolutionary trend in chromosome number within the genus.
Polyploid taxa are classified in two categories: autopolyploids, which result from a duplication of a single genome, and allopolyploids, which result from the combination of two or more differentiated genomes (Stebbins, 1950; Wendel & Doyle, 2005) . This implies that autopolyploids are formed within a species, whereas allopolyploidy requires hybridization between two or more species (Soltis, Soltis & Tate, 2004; Wendel & Doyle, 2005) . There are several ways that autopolyploids and allopolyploids can form e.g. the union of two non-reduced gametes, spontaneous somatic genome doubling (for example, if the different complements are not capable of pairing with one another at meiosis) or the merger of a reduced gamete with a non-reduced one, which would then give rise to triploids (Wendel & Doyle, 2005 and references cited therein).
Within Helichrysum it seems that both autopolyploidy and allopolyploidy could have been significant agents in speciation. This can be hypothesized from present evidence: autopolyploidy because there are cases of several ploidy levels found within a single named species; for example, H. foetidum and H. odoratissimum. Wendel & Doyle (2005) suggested that species that have high chromosomal variation (e.g. different ploidy levels) may in fact comprise several cryptic species and this could be the case. However, chromosome counts are still scarce for these widely distributed African species and the possibility that the different ploidy levels found within each of these species are only cases of punctual allopolyploids as a result of hybridization with other taxa should not be ruled out. Allopolyploidy has probably occurred in the evolutionary history of Helichrysum as hybridization is not rare in the genus (Galbany-Casals et al., 2006) and some of these hybridization events may have produced polyploids.
Finally, the infrequent hexaploids (2n = 42), such as H. odoratissimum, may have originated from a cross of a non-reduced gamete with a normal reduced gamete from tetraploid individuals; or from a cross of two non-reduced gametes, one from a diploid and the other from a tetraploid, as several ploidy levels have been found within this species (see above). Regarding the morphology, the hexaploid specimen of H. odoratissimum does not show any sign of hybridization; therefore, we consider autopolyploidy as the most probable event in this particular case.
